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acetone, and also obtained a lower limit. G. Urbain showed that by fractionation
with ethyl sulphate this hypothetical earth could be resolved into terbia, at.
wt. 151*4, at one end, and yttria, at. wt. 89, at the other ; he then concluded that
the hypothetical earth is principally yttria mixed with some erbia and terbia. The
separation of a base with a constant mol. wt. as the lower limit of a series of fractions
is a phenomenon which does not establish the existence of a new element, for
A. E. Nordenskjold made a rare earth mixture which he knew contained yttria, erbia,
and terbia, and yet, under these conditions, gave a constant at. wt. 107. In 1898,
W. Crookes announced the existence of a new element which he called monium, as
a result of fractionating the yttria earths. The principal lines in the spectrum were
A=3120 and 3117. W. Crookes later changed the name to mctorium, at. wt. 117.
G. Urbain showed that the spectrum and at. wt. of a mixture of 58 parts of yttria
and 226 parts of gadolinia is the same as that of W. Crookes' victorium. E. Baur
and R. Marc came to a similar conclusion.
In 1803, soon after the discovery of yttria in 1794, M. E. Klaproth, and
J. J. Berzelius and W. Hisinger simultaneously found another new earth, termed
ceria, in the minerals cerite, and tungstein or ochroite. Ceria resembled yttria in
many respects, but unlike yttria was insoluble in ammonium carbonate, and acquired
a light brown colour on ignition, and hence M. H. Klaproth suggested the name
ochroite for the earth. In 1814, J. J. Berzelius showed that yttria derived from
orthite contained considerable quantities of ceria. B. Brauner expressed the belief
that what is now recognized as ceria is mixed with another element which he termed
metaceria. The former is white, the latter rose-brown. G. P. Drossbach could not
confirm the existence of metacerium ; nor did B. Brauner mention its existence in
his later work. P. Schiitzenberger and 0. Boudouard doubted the individuality of
ceria, but G. Wyrouboff and A. Verneuil showed that they worked with impure
specimens. In 1817, J. J. Berzelius isolated an earth which he called thorine, but
in 1824, he showed that thorine is a phosphate of impure yttria. In 1828, J. J. Ber-
zelius isolated the thoria from the mineral thorite; and in 1851, C. Bergemann, after
extracting thoria from the mineral orangeite, obtained a fraction which he stated
contained an unknown element to which he gave the name donarium. A. Damour,
N. J. Berlin, and M. Delafontaine stated that donarium is really a mixture of
thorium, lead, and uranium, and about the same, time 0. Bergemann was convinced
that his report was premature.
In 1839, 0. G. Mosander showed that ceria is really a complex earth. He was
able to separate from it a white earth, lanthana, and later he obtained didymia from
the same source. The means of detecting the element didymium found by
0. G. Mosander (1842) in ceria and lanthana, were so imperfect that R. Hermann
argued against its very existence. J. H. Gladstone, however, demonstrated that
soln. of its salts possess a peculiar absorption spectrum; and this was soon followed
by the application of the spectroscope to detecting small quantities of the rare
earths and guided chemists in the better purification of ceria, lanthana, and yttria.
J. H. Gladstone mentioned two absorption bands; 0. L. Erdmann, seven;
0. N. Rood, twelve; and J. F. Bahr and R. Bunsen, eleven, L. de Boisbaudran
showed that some of the bands formerly attributed to didymium really belonged
to samarium. G. Krizss and L, 3?. Nilson in a paper : Was bedeutet Dym ? showed
that didymia derived from different localities gave an absorption spectrum with
bands of varying intensity, and hence concluded that the so-called didymium is
probably complex; and P. T. Cleve, 0. M; Thompson, and H. Becquerel came to
a similar conclusion. In 1882, B. Brauner also expressed the opinion that didymia,
from which all known earths have been removed, is a mixture, and in 1885 C. A. von
Welsbach discovered that didynuum when freed from samarium is a mixture of two
elements which he named praseodidymiwm and neadidymium, terms which were soon
abbreviated to praseodymium and neodymium. The salts of the former were
green, aixd of the latter, rose-red. G. Kxuss and L. F. Nilson examined praseodymia
and neodymia spectroscopically, and concluded that at least eight elements are